














―特に BDF およびブタノール添加の影響― 
 
A STUDY OF EMISSION REDUCTION BY USING FUEL 
ADDITION FOR SMALL GASOLINE AND DIESEL ENGINES 








In practical gasoline and diesel engines it is necessary to achieve a low emission and low fuel consumption 
under high load operation conditions. Several techniques were developed for reducing the emission and fuel 
consumption from both type engines, such as EGR(Exhasut Gas Recirculation) and Homogeneous Charge 
Compression-Ignition Engines. Nevertheless, there are only few date available for reducing the emissions of 
small gasoline and diesel engines by using blend fuels. 
 As the first step of this study, experiments have been carried out to examine the influence of BDF and 
1-butanol, addition on the emissions. The addition of fuel ratio are changed by mixing addition fuel in gasoline 
and light oil from 0 to 20 vol.%. The mail conclusions are as follows: 1) It is possible to reduce the PM 
emissions by addition of BDF under high engine loads for small diesel engine.  2) It is possible to reduce the 
















は特に PM や NOx の抑制が長年問題視されてきたが，そ
れも徐々に改善されており，含酸素燃料である BDF（Bio 
Diesel Fuel），それに加えて気化潜熱も高いアルコール
混合燃料を用いることで，NOx や PM の同時低減が期待
されている． 




















Table1 Diesel Engine Specifications 
Engine Type 4cycle diesel engine 
Number of Cylinders 1 
Valve System OHV 
Cooling System Water-cooling 
Bore×Stroke 78mm×80mm 
Displacement 0.382L 
Compression Ratio 21.4 
Combustion System Direct injection 
Maximum Output 5.5kW/2600rpm 
Rated Output 4.8kW/2600rpm 
Injection pressure 11.8MPa 
 
Table2 Gasoline Engine Specifications 
Engine Type 4cycle gasoline engine 
frequency 50Hz 
Valve System OHV 
Cooling System Air-cooling 
Displacement 0.171L 
Bore×Stroke 66mm×50mm 
Maximum Output 3.5kW/3600rpm 
Rated Output 3.0kW/3600rpm 
Rated Voltage 100V 
Rated Current 22A 
 
Table3  Properties of light oil 
Cetane number 56 
Calorific value 43.12MJ/kg 
Density at 288K 0.832g/cm3 





Table4  Properties of BDF 
Cetane number 52.4 
Calorific value 40.32MJ/kg 
Density at 288K 0.833g/cm3 
Viscosity at 293K 4.369mm2/s 
Flash point 453.15K 
Freezing point 158.65K 




































Fig.2 BDF NOx emission(Diesel) 
 
図 3 に小型ディーゼル機関の各機関負荷率に対する








Fig.3 BDF PM emission(Diesel) 
 
図 4 に比較の為各機関負荷率に対するガソリン機関に









Fig.4 1-Butanol NOx emission(Gasoline) 
 
 
Fig.5 1-Butanol NOx emission(Diesel) 
 
図 6，図 7 に各機関負荷率に対するガソリン機関及び












Fig.6 1-Butanol CO emission(Gasoline) 
 
 
Fig.7 1-Butanol CO emission(Diesel) 
 
図 8，図 9 に各機関負荷率に対するガソリン機関及び









Fig.8 1-Butanol CO2 emission(Gasoline) 
 
 








領域において PM 濃度の低減が可能である． 
(2) 小型ガソリン機関では，1-ブタノール添加により機
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